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(57) Abstract 

An FRP structure body having a plurality of 
sheets of core material laminated in a thickness 
direction and an FRP skin layer disposed on at least 
one side of the core material; an FRP structure body 
comprising a pair of spaced-apart sheets, at least one 
sheet containing FRP, and a seamless, enclosed 
hollow core material contained in the space; 
production methods for these FRP structure bodies; 
and a method of repairing an FRP structure body, 
wherein, when a portion not impregnated with resin 
is found on the surface of the body, the 
non-impregnated portion is entirely covered with a 
bag base material, the inside covered with the bag 
base material is vacuumized and resin is injected 
into the inside for impregnating into the 
non-resin-impregnated portion of a reinforcing fiber 
base material. A multiple-layer core structure allows 
an easy formation of a comparatively large FRP 
structure body having curved surfaces. An FRP 
structure body containing a seamless, enclosed 
hollow core material has lightweight and 
high-strength features and can be easily formed by a 

vacuum RTM method. The above repairing method permits an easy, low-cost repairing without sacrifice in strength to thereby reduce the 
production costs of an FRP structure body. 
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<!: ft So fe^ i li^Ii^tftLT^^o 

L*>L ±13 ( 6 ) , C 7 ) S;T?*«>i&n* t o (±^ffO<|Tf**)^ 

FRP-.ffl«tl:ii, fiSc^^ (fcat^ MS. 8MB*!iiiU flnJEE&tttg) jc 

<fc J&B'&<D t 2 * t 2 = to > t 2 >to > t 2 <t 0 ©l^'tliC t> 3 > 

1 2 < t o ©S^icti, ij y^x^ov, < tt««fc 9 i;^t«: £ 
t 2 >t 0 ©i§£lcj±, ffeffi^V, {MT-jfitf&tt Ltfe < c ifcj; 0. ®M 

13 5 (A). (B) \Z.7Ts-t J: 9 (C, ^3 4 3077>^gP3 4 3 

b^. 33 rtt 3 4 2 izmfczntz-vjio xzmm 3 4 2 arti:Ei$n-s^, u 

^3 4 3©77>vS|5 3 4 3 b 3 4 3 c t 3 3 4 2 ©ifl^X^M 

3 4 2 a<D*f|S]E 3 4 2 bto^l:, J&J£fu KWMZmV T& £ „ 
8g©<^©^ 3 4 4 * 5^lii|ij ^(Dfi LtM^SCi^'T^o ±15 
TO&SlMiJI 3 4 4 ®(ili, -y v > v*«P 3 4 3 b ©g£ a © 5 %£IT £ if- 3 C 
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t)±lf&ffiMlzVj±-eg?><DT:\ *©_kKES3ft* F R P« 3 4 1 ©^®<D^ 
«S&<ZT^* ^> ^ tttflig U -y 3 4 4 {C$|#> -5 d £j&<T?^ F R PSU^©**^ 

5 CCDJ; -5 {c. ±SBOJ;'5ttFRPfltit#*5ckDt^-(Z>t!{it5Sr3Sfelc<fcntfx giT 
%Wm<D$tWe.m±me> F r P$fi£#:£- — Wia OSglc^oSHlfc 

3 7^**^MLfctlc, gfctoMjnXic «fc S^nXTrff^^ftT 

15 t>i-®i-F r pmt<mmzntzF r ptiit^^^^^s©T-*^ 0 :®frpi 

ig&iCfe^T F R PJICD^Ht/ii/lf (i> 7 4 =y / y h$C#< 1 0, 0 0 0 — 3 0 

o . oo o^commiz&z h ^tt«Ml7^ y h^-fcfts: <bjW£ 
&Mftlz&A£ ft. 32 ftT-^g c t \z. J; o . - >cD-m&^i-&5£ 

RpmrnwcDm^i^-^^tzm^izh, f r pjstitftogiigiSfPtgi: s©m# 
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fflftll?:FRP £ ft S o 

5 ^^fttfctOo h 3 6 (c. n 7^©i/^ - ^©^s^J^t-o *>-55/^ n 

03 6 (A) (i. HuiB©g|2 iw^L^^T^ilHl^Oi^^^-y^Wr-SnT 
#3 5 l^^LTfe^ ^-^ 3 5 2 OM^PJJ{-IIK^{-[g^^■[S]C«^CD/J^^»3 5 
3^ft^tif:/^->^^LTUS 0 S3 6 (B) (i> 3 5 2 L/hipl 
10 3 5 4 ^&4#>^"ftic5}fe U ^o N 5lMc^^ic^&/^ - nr*} 
3 5 5 ^*LTl^ 0 03 6 (C) (i> Aif|3 5 2 ©Ml$iJiC. Oj^tfccD/Jv/i 3 
5 6^1ILf:/^->^ttJa7H 3 5 7 £^LTO& 0 II 3 6 (D) (i> 

mm<D-m3 5 s^^ttic^a'si-pic^^^ft^/^^-^^w^-^^TWs 5 9 

^LTl^« 0 3 6 (E) li, i 3 6 0 fr&^&^iKlcBi&Ztitz'*? - V*: 
15 W^Sr3TW3 6 l^Ltl^, 0 3 6 (F) li, 1 3 6 2 >0< £4 MB 
^tifc^7->Ht^7tf3 6 3 ^LTU5, £tz^ i»0®rffi^tt(i> 

m 2 3 \z7fk-fj: o /iiMi o t> „ m$6&'&<Dm®.fi<®mizt£z±ote. 
jcct«9. j: o^M-c^ttic^ft/cF r ^mmw^-wm^^ %<> ztz, 

R P»ift(*:OS!!afi^(*JCo^T*T. F R PJffig#:£ «fc «9 Jc^o^J; < — 
25 Mt5:iA*TtS, 

$ t>{C*^BJic4oUTi±. F R P «S it fife © ^fllStgfc Lt«tt*$ 

rt<5 XXlT-eitttiJEE 1 k g/ c m 2 ©«B&A< 1 c m /&PJL±<D 
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t-tzrz L^ 0 to|^Uoyr>aPiJ:, 5 o o y y -> aJ^T** 

*ft l^o fiRj^iSficjijiAdns f r p©y h ij > y ? xmmfimitfofticjtmL, 

^OioftFR Ptiit&iCfel^T (i> ^ T$f©Jt®©£-iC F R Pf^#4f^ 

C© J: 9 ttfllifeo— 3 7 lc^-#-„ S3 7 ic^"T^jt© F R Pflliifl: 3 7 
15 lJC&^Tii. ^^^b^£S3 7M 3 7 2 ©±ic£JIiC;b/c o TlStt^ft'S© 
JSS 3 7 3 «<EISn, ^©±1^^ i:^/:-,TFRPI 3 7 4 jW&J&S ftT 

0. e^l:lil 3 7 5 LT«JJ&©**^ttSJi 3 7 6 CM^tlt^ 

So 

20 COi 9 /iF R Pffti&# 3 7 1 ©>&?£:£&© — 0J£, U 3 8 . EI 3 9 ic^-f 0 
03 8 iCfc^T. 37^ 3 7 2 ©J^ffiM 3 0 0 / y -> * £*T©*Btfc# 3 7 7 *<E 
M£ft> &*BtKf*3 7 7 ©Jnc^jgicfcfco T$£ ft 3 7 8 A<Eg$nt 

i^. :nbW 3 7 9 ±Kffig$ n> ^7 ^ 3 8 0 i?mt>n 

'<y f->4 Jb& 3 8 0 ©jgSBigJ® 3 7 9 £©H«\ v-^x-^3 8 1 m 

25 ia-oTy-;^nti^„ ^nmmm^u, mmz 7 9±(c@Eg-r<s «t ?ia 
/7^^A3 8 0 £&{b»*6£*j-3 7 8 1 (Dfflizgkffi.wvmmfo&mm 

3 7^ 3 7 2 l:ii, U3 9(Ck^J;o!c. ti # fa £ ;b o T. 



WO 00/48830 PCT/JP00/00838 

3 6 



HI 3~~8 lZ.7F-f J; 9 l:, =J T*t 3 7 2 CD* 3 7 5 fd^jS f S B fC©fl§CD&A □ 
3 8 2 ^"7^f;l,A 3 8 0 rt©flg$gS5J;:*3g|R3l p 3 8 3 J&<f£tf 

5 £ftSo ^^<7/7^;l/A3 8 OTg^nfct, \HMt<M^.^ > ^ S 8 4 1; 
il^liaoT^H^tlS, /<;b-/ 3 8 5j&<§8j^*U @Jlg3 8 

6 ^ftAP 3 8 2 ^ILTftA^^o SAP 3 8 2 P 3 8 3 ^5>lc(i, 

10 J*K^ 1 3 8 5 Cj&ot^ESn^ iifclC jffltK{£3 8 7 «r^* L T^{b»*tS 
M 3 8 8©rt®£#lc:fcfc^T&ifc$:ft,So ffiffc L fc*HBM\ SSttttttStt 3 8 

f r p«iiS(* i ^-wiao^ts. ^igflE-fb^u r^jjui* 3 8 0 

15 *<flK*)ISfcfr*U FRP^it^3 7 1 *<UJ*3ttJ$nSo $Hb«*tSW 3 7 8 

co<t 9 iz&misfLtz F R P if > K >y ^fllitff 3 7 1 t±, 6*l?iB55l^ ffi 
20 WttT?*»K _tfB©J: ?ti»SRTMSi:j;^-MflU *9 > tbtsm AM©/& 

3 7 l©FRPII>^-/iflffS0itt!:fj:j o 

37^3 T 2 !:f^Lf:i 3 7 5 (±ifW ic«® 4©1 <h ft V) „ 
25 #3 7 7 «#tt£A#fl&£— #K?gfb3ttSa<, Cft£><Z>gfl#<4. FRPIi;*f 
K0ll^i/i^ FRPlffl*'^F$^iT^t, FRP*i£$:3 

7 1 SP»miCffl«-C§«„ 

:oi9t£FRPt>Fy 7 ^ us it (c ^ x (4 „ f r p ^<D^mmm 
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atcigilU 3 7# 3 9 2 ©{IJffi^Jifcfr*: o T5£t>*SiH 3 9 6 b £75<£iJl£$ n 
d©<t 9 l:i2 0 iCT^-f J; 9 1 8 4 £/J\i8 1 8 5®9^ /Jv« 1 8 5 O 

2 5 0 3 8 ic^L/cOil^cD^iT^y 3 9 5 ft^n^tfiMlz Ltz'fe^ 

tp*k%0)M2 9 6al:^t^ftl^^I^iiAt5i, £AttMBti»3 9 6 
ait 3 9 6 b iOTOKJ; oT^EJn, fro, 3 9 3 L T&ftJBS 
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=i TttOftt^l £ (i> g| 3 9 4 1 ICtk Ltz fcOJ^^ic. HK^lcgft 

j&i* era < £ ^ ^ , mm ta wax oFRPtv^? ^-^ig^^ * ^ t 

5 c©<k?ic _hfeF R y K-f v ^*»jfi(4:*i «k Cf* ©Sifter?* ic «t ttWN ft 

$ SK^IMfcU M*a^©£HG^ffi{*£iT9 C iOT?g S F R P«j& 

10 114 2(2, ±fBF R Pfltit#©S!s£#&© — ^Ili^iLT^So #HJ6J8 
it^6^^:M©¥«^ 0 ^^tt© F R Pfl| 4 0 1 ©5fc® ©—«&!;: 
^•«SB# 4 0 2 *<^tfc»^©«D£^rj**^LT^S*<, F R P#& at #©;*:£$ 
^>^iC(i^J^(i^:< tt^ 0 ^H^MTrte. FRP^tit^4 0 Mi. 3 TVi 4 
0 3 MWA>^^S3 7tt) Opffit:FRPX+>l 4 0 4 a> 

15 4 0 4 b£EfiLfcU-> K-f y f-«jft©«i&«:icric3KSnS 0 114 2 (i. — ^fCD 
FRPX+>g 4 0 4 a©*®lC*HB*£&«# 4 0 2 ^C/:i^^LT^ 
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0 4 2 iC^f-J; 9 {C. «*ti^ 4 0 2 ©^®±JC. tztJUfMit 

**&fcS«I&Jl£tM«tt4 0 5 ^iIL, ^©±^t>> 4 0 2£ 

20 ^'SWi Ltffl'<7 ^7 -f ;bA 4 0 6 T'I? 0 y ^"7 >i )\s U 4 0 6 

twti. ft^4-:>-7°4 o 7 ^tmmz ntzwim 4 0 8 ^jgg 4 0 9*wmttz 
mmm* 1 o!c/</uy4 1 1 zfrL-zmmzntzmmmi&m 1 2t«$ft 

TUS„ 4 0 8 ®^&gi«Mf 4 1 2©Ml!i, MI!§*sr/:I 

2S#4 0 2 iCiLta^CS^flJi/i^J;^ tc^^tltl^o 
25 -f 4 0 6 ffimfcS&ffift 4 0 2 itf^©)l|OF R P«jg 

{£4 0 1 ^^t:S^CD^ffii©P B 1ic(±. y-^Mi LTOfiIr-y4 1 3 J)< 
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M«$;f# 4 0 5 lC?&oTii^^ti£1ik$tlS £ <b fe MIg*^?f 4 0 

Lfr*ftfc:> y ^7 ^^ 4 0 6 i^Ig$St$C^^ 4 0 5 £&£U tiSt 

fc#J6*M:&-ti-So z (Dffimfcmmte 4 o 5 (i. S(iaKffl^i;<i:^«^ictt % 
10 &*tf^lcHfb#lg£— #WlCF R PttatfM 0 lrtlC^LTU^, ttz* ffi 

m^mwft a o 2 ^itn^^m^izu, mm&nmw4 o 
z<d£o izmm, mittstitz f r pmatw 4 o i t*^Tii, 
15 i&*<^a. «fb£ftTi>sfre>, ^{bj»*ia*t*<-to»T$n5 c <t < . ttz^ 

CK>Tl±F R Pftattt^jg^flcfc^-r* 3* h felJ6T$I-e*5, 
25 0 1 iCiiU- > K-f y f-fltfflOF R P^fit#:4 0 1 *7jk Lfc*<* FRP| 
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F R P«it^ 0 
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2. ^Ttt\^±i)<m.&mmztL~z:^z>%ft*:m-tz>. m&m i icte^oF rpi 

3. »t«*nfc3T*tHiic f r p x*>mii<fr&-t&w&>&w-t&* 

10 fctt 2 iC|H«© F R PlfjS^o 

:c|3tt©FRP^itl*o 

15 5. — 7*t©j?^#< 2 0 mmHTf* If^Jg 1 ~ 4 CD ftriMCfSiS 

CDF R P^it^o 

£•#1-3. m&m i ~ 5 o^-rn^ictam© f Rpm&fao 

20 

7. ^7«»^U, ft^IJ 1 ~ 6 O^-rtl^jCfB^CD F R Piffififto 

8. 2i>«c < £ r^cD^Mic, f r px+ >mi&Bmizmm*:foWtt$-& 
5S«$nti^, it^ig i ~ 7 ©o^nAMcts^cD f r p«it&o 

25 

IBi£<£> FRP $ftia{£ 0 
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mmm i ~ 7 o^-rn^icie«8o f r pm&fao 

ii. 4>*c< t fc-^FRp^tt-^wm^^TSi^, mmm 

OF R Pt»i£{*o 

10 

tlTUS. ftjfc^l 2 iCfBIS© F R P$|i£f£ 0 

15 m 1 1 ~ 1 3 ©^#'tl*MCfat£©F R P^iti* 0 

1 5 . A Is^mm*^? TW<D&mt>< 1 0 0 0 cm 3 £U:T?*3. ft*^ 1 

1 — 1 4©l^-f n*M£f2tt©F R P*ift{*„ 

20 16. ^^<il)-JO«0FRPO7h 'J 7^Xti^7x/-«t^^, 
fMtJS 11-1 5 ©V^ftfrlCfBift© F R P«iti* 0 

1 7. ->-A l/^g|^37WO^fn^- oOilld^ffS^ 

i~i 6 ©^-rn^jcffiiK© f r pfifit^o 

25 

1 8. ^^i< i fe-*O«0F R P©S 

3T*tiA<— f*lCfifeJ^StlTOS N 1 1 — 1 6 ©O-TttrfMCfeiS© F R P 
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19. A U X^^^ 3 '^^ TttOfamtf 0 . 5 - 5 mm Ofg II lC& tfjfclg 

1 1-1 8 0^#tl^iCfE«0 F R Pffij£W 0 

5 2 0. < t fc-^®«©F r po^^tiij^ii Ltin«i^^t\ m&m 1 
i~i 9 ©^i"*i*Ntcaa«oF r pffimfco 

2 1 . 3S<bt»*t*<, ^ -f 7 y > h 10, 000 — 300, 000 *:o|gfflic 

h ^^®^^«lt-7 a ^ ^ y h^^ftS, !f*lg2 0 lcfE*£® F R Pflfit 

io 

2 2. 'J>t£ < <t t>Jt®l£»*#^f£tt bftTl^, If 1 1 — 2 lOV^ft^ 
JwfatfcQF R Pfl§3|#: 0 

15 2 3. 370i, M37tfO^/<£< ifcM-®l-ll$^/-:FRP«i, 37#ffl 
4>tt< t t>— afcg&KEfiStu MIBFRP^ic^LI^«^ic^<T{c5ic;S77> 

20 BB#(-«OiiOjl<h^S^^0^^nTfei9. ^o. BU 12 FRPli fy IE F R 

2 4 . MfB^ T^©M®iCBufBF R P«#<M£ ft/c-* > y ^jg^W U 
25 flufBffi#?gW7W F R PUm^frtz o TliFTU ft^IJ 2 3 {CfB^O F R P 

2 5. RufB-tUO^^Eia^^^ T^c^i^ffiic^it biXT^S, m $VM. 2 3 i£ tz i£ 2 
4 iC|B$l© F R P^it{*o 



WO 00/48830 PCT/JP00/00838 

4 4 



2 3 ~~2 5 ©<^-f ft^lCiSfS© F R Plfjit^o 

5 2 7. mffB^c-llo^^^H. *H£W. ^CDffilSt 0 -y f-^P 

(a) 200^WxH^5 (mm 2 ). (b) 3 0 0 > P > 1 0 0 (mm) 
®»#«$ntl^, f**IM2 6 iC|2<^OF R P«jt(* 0 

2 8. MIH/J^^cD^$^h. fttS&w. mv>miS:t°y ?-&p t^ztz, 
10 (a) lOO^wxh^l (mm 2 ), (b) 1 0 0 2; p ^ 5 (mm) 

2 3 - 2 8 O^-rn^fcfS^OF R P^tit^o 

15 

3 0. fulBf§*£W©7 5 y^gpi F R P^i©^©3?»^$^\ ffiMW©:? 

tifrizmnvF r p^iti*o 

20 3 1. mmm%L%>tt®? 5 > y$©5$ a^\ ^OK^^^^S-r^, fi*^2 
3-2 9 0^-rtL*NiZia«© F R PM&fao 

max ( ct 2 x t 2 , as xts) 2: K r a S m i n (cr 2 x t 2 , 
a s xts) 

CCT. a 2 iiy =; y Vn>o>?,\W&M., t 2 \± 7 5 > v^cDJl £ , 
25 <7S UFRPt0^|iM> t s (iF R P^CDff 

rii77>y'c?iFR pmtvmoimm&z . 

ma x (itS^RrtOA^ 
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SBF R-T ^0^151^^ a s i^ofj t s ©if*©|i£*T"*?**K **o,> g7? > 
vg£©g£a^\ ^©TO^StS, »;M3 1 !ClS«© F R P^fjt^o 
5 crsxts/T>KaSCT 2 xt 2 /r 

3 3. B(riaif3fi«*|-©7 7^^ap©^$ a*5J:cf«>iyfi!J©SS b*<^ ifc©@8# 

IS^Ig 2 3 — 2 9 (D^-ftlfr (CffiiS© F R P«i£<$ 0 
a/ao = K (b/b» ) C t 2 / t 20 ) / ( t i / t , 0 ) ] 2 

3 4. l!ufe*if&gW©7 ^ > >?«p©g$ a J;0^x.y^cD§$ &©W# 
15 jS.&fR&'tZ* &$il£2 3~2 9 © t^#'tl^icfB<fe© F R Pig i£{fc 0 
a / a 0 = K (b/bo ) (ts / t, +1) 2 

t s « F R P^©ff£ „ 

a 0 . b 0 iii%m%kft-em:7£Z5tLZ>mmi&, 

SfCF RP14<EI$tiT^5 d i^#f it^ F R PmitWo 

25 

3 6. F R Pme>mtmmt<, 7 4 5 * > l 0 . 0 0 0 - 3 0 0, 000 

^©igffli^*^ bvwvmmmm? 4 ^ * > N^^tts, tt^^3 5 icia*© 

F R P^fit(*o 
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3 7. urpst, a3Ttto^®±icEBsnfcigtt(*i> syHtfcttJticEgs 

ft £ 3Mttt*i**t & £ i;jg i £ c © Hi iz W L . c ft £ ;&<— # icj&jfc stilus: 

10 

4 0. mfZffltf;&<Dm&& 3 mmJ^TT^S^ ff^lg 3 7~ 3 9 0^-Tft^lclH 

4 1. HufB^Tfchc, fifeJ^l^JcWJ!g©®*jitiyss**<*iJf5*ftT^5. f»*^ 
15 3 7 ~ 4 0 ®^-rft^iCfH«Oijtjt^o 

4 2 . ffilB&<kttlfi£#<2>&fctt*i4<. 7o^(>^ 1 0 . 0 0 0 - 3 0 0, 
0 0 O^cDfgffliC^^ r ^©^SMt^ ^ y b&*mi-Z, «*«3 7- 

4 i ©^-rft^iciafcoflHetto 

20 

4 3. iftfB^T^^ft^tt^ If*Ig3 7 — 4 2 0^-f e ft*>tiaa©«la& 
25 It^lg 4 3 (cIBttofifatf*,, 

4 5. ffim^T#®mmfi<mz£tztemmfrt>tez>, m&m4 2* tut a a izm 
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4 6. BUfHn T*trtiCfg^#<3fcifl£nT^£. 4 3 — 4 5 CD 1% # ft 

4 8. mm-fZ 3 7Wl©^i < £ fe-^l£&<bffi3tat*£:frgtf-<5* lf*JS4 

7 {clans© f r p 8tjg{*©$gjg#j£ 0 

io 49. &<tmmmtt\zm-tz?Ttf<Dmm\zM>£:j&i$ l LTjs%, mmi^^xm 

8 icfEiS© f R P^it^oMit^-yio 
fB«©F R PHit^cDMit^-So 

5 1. 'J>tz < i fe&4btt«ia£fcr£EKLrt:SP#£'<y /Sraofctix>> ^ 
*«-ea^ftfc^g|5^K^«XS{c U Htlg^ftA LT^bS^SWlc^S-rs, 

20 t#^^ 4 7 — 5 0 <DU-rft^(cfH«© F R P^it^CD^it^T^o 

5 2. 3T#©^*#ftK&tfs$iKb«m*l*£Egu M^fbMSfcficwe 

^^ILTF R P 'J Zf&J&m-tZ^ ff^Ig 4 7-51 CDO#-ft^{cf2«® F R P 

25 
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5 5 . mtmmmttt^ h-j^ x-mmfrZKz f r pt«$na f r p« it 

'<y/SlfT«^ ff^lM5 5 (Cia^© F R P 1f ^©M^&o 
5 7. Mi2#fl&ffitfc<«#<t#fl&*£&IH$#^ 

IlWMta, It*ll5 6 (CfB»©F R P^itl*CDMit^j*o 

LT&£. ^7>f fc*&'<«y ^ 7 A 7? S fc> *l fc ft SB * Jg 
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F R PfS^OM^&o 

&m 5 8 icfBttco f R Pait^©SSfiS^i* 0 

5 

ffi&mtBf&mMtf%mmirz>, it^iis 8~6 o co^^-rti^izmm^F Rpm 
io 6 2. mm^Tttoffim$:WLm&mmtyK>x£wmizmm£-&Ti3£, mm&A 

o o $s >f mmm «• © j? ^ ^ isj tc ^ § l t na te ^ r w t huih & \tm mm u \z 

20 
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6 6. uTttt Lt^nJMl^, m^me 4 £ tzlt 6 5 icfHtt© F R P 
6 7. mflS^'fb/isfiSW^^ TPs<D±m\Z.fr>tz^ TEIt^, tMt^6 4 — 6 6 
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